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(54) TItte: APPARATUS AND METHOD FOR APPLYING EFFECTS TO GRAPHICAL IMAGES 
(57) Abstract 

An apparatus and method of applying an effect to graphical data utilizes a gr^hics 
processor to apply the effect to a graphical image having the graphical data. To that end, the 
graphics processor is configured to process graphical data in accordance with a preselected 
graphics processing format, and the effect and graphical image are defined and converted, 
respectively, into the preselected graphics processmg format. The graphics processor is 
controlled to apply the effect to the graphical image to produce an output graphical image. 
The output graphical image includes both the effect and the graphical image. The graphics 
processor may be a graphics accelerator card, and the gn^hics processing format may be the 
OPENCjL® application program interface. 
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APPARATUS AND METHOD FOR APPLYING 
EFFECTS TO GRAPHICAL IMAGES 



FIELD OF THE INVENTION 
The invention generally relates to computer graphical production devices and, more 
particularly, the invention relates to applying effects to graphical images on a computer 

system. 

BACKGROUND OF THE INVENTION 

Special effects ("effects") commonly are added to graphical images in a motion 
picmre by means of conventional graphical editing application programs such as, for 
example, ADOBE PREMIERE™, available from Adobe Systems Incorporated of San Jose, 
California. Such programs may include known effects such as, for example, zooming, 
rotating, and trimming. Edited motion pictures often may be previewed in a playback 

window on the computer system. 

The functionality provided by conventional graphical editing programs, however, 

typically requires extensive utilization of the central processing unit and random access 
memory within the computer system. More particularly, tiie central processing unit performs 
all of tiie calculations required to apply effects to graphical images. After tiiese calculations 
are completed by tiie central processor, ttie edited graphical image may be directed to a 
graphics accelerator for display on a display device. One such graphics accelerator is the 
REAUZM™ video card, available from Intergraph Corporation of Hunlsville, Alabama. 
Such graphics accelerator utilizes tiie commonly known OPENGL™ application program 
interface (available from SiUcon Graphics, Inc. of Mountain View, California) to display tiie 
edited graphical image. For more information relating to OPENGL™, see, for example, 
Inside OLE, two-dimensional. Ed., by Kraig Brockschmidt (Microsoft press 1995); The 
OPENGL Technical Library, which contains The OPENGL Programming Guide (ISBN: 
0-201-63276-4), and The OPENGL Reference Manual (ISBN: 0-201-46140-4), by die 
OPENGL Architecture Review Board; The OPENGL Graphics System: A Specification, 
Version 1.0 et seq.. by SiUcon Graphics, Inc. (1992); Microsoft OPENGL Installable Client 
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Driver Specification, Microsoft Corporation; Computer Graphics Principles and Practice, by 
Foley van Dam (Addison-Wedey 1996);0PENGL Programming Guide, aSBN: 
0-201-46138-2), by the OPENGL Architecture Review Board. These related documents are 
incorporated herein, in their entireties, by reference. 

Utilizing the central processing unit for performing such calculations, however, 
undesirably slows computer system performance. Hie art has responded to this problem by 
providing one or more dedicated co-processors for performing the necessary calculations. 
Although typicaUy more efficient than utiUzing the central processing unit, co-processors are 
expensive, thus increasing the cost of editing graphical images with such graphical image 
editing programs. Moreover, co-processors typically are difficult to program. 

SUMMARY OF THE INVENTION 
In accordance with one aspect of the invenUon, an apparatus and method of applying 
an effect to graphical data utUizes a graphics processor to apply the effect to a graphical 
image having the graphical data. To that end, the graphics processor is configured to process 
graphical data in accordance with a preselected graphics processing format, and the effect and 
graphical image are defined and converted, respectively, into the preselected graphics 
processing format In accordance with preferred embodiments of the invention, the graphics 
processor is controlled to apply the effect to the graphical image to produce an output 
graphical image. The output graphical image includes both the effect and the graphical 
image. In preferred embodiments, the graphics processor is a graphics accelerator card, and 
the graphics processing format is OPENGL™. 

In accordance with other aspects of the invention, the computer system includes a 
central processing unit, in addition to the graphics processor. The effect may be applied to 
the graphical image so that the effect is normalized with respect to the graphical image. 
Specifically, the effect may be appUed to the graphical image as a ratio of the size of die 
graphical image. Moreover, tiie output graphical image may be stored in volatile or non- 
volatile memory in the computer system as a frame or otiier type of graphical image. 
Alternatively, tiie effea may be appUed to the graphical image witiiin texture memory that is 
a part of the graphics processor. The texture may be the graphics processor format for the 
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tay«oU,erembodime„B.««e«ec,mayincludean,nitialeae«M<l.Snaldtect I. 

preferred embodiments, teeftec, may be appUed^tegrapMoal image by inKn»l>»n8 

be»,eea Ure initial ettec. and >he fmal effect .0 provide a continuous eltect TT« l«ph.cal 
image may be anyhow, graphical image .batmaybeconvemdin^compmerrea^abe 

fo„n. For example, ibegraphical image ma,beavideoimageba™g.pl»nli.yofflelds,or 

a motion picture having a plurality of frames. 

PKfened embodiments of the invention are implemented as a computer program 
producba^t^acomputerusablemediumwim computer readable programcodethereon. 

Thecompu^t^dabtecodemayb^readand utilized by Utecomputer system inaccordance 
with conventional processes. 

BRIEF DESCRIPTION OF THE DRAWINGS 
TT»e foregoing and other objects and advantages of the invenUon will be appreciated 

more fullyf^om thefonowingfurther descriptionthereof with reference totheacconap^^^^ 

drawings wherein: . 

Figurelschematicany Shows anexemplary computer system that may beuulrzedwrth 

a preferred embodiment of the invention. 

Figure 2 shows a process of applying special effects to a graphical image m 

20 accordance with a preferred embodiment of the invention. 

FigureSshowsagraphical user interface that may beutiUzed to apply effects toa 

graphical image in accordance with a preferred embodiment of the invenuon. 

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS 

25 in accordance with preferred embodiments of the invention, a graphics accelerator 

configured for use with the OPENGL™ application program interface (a/k/a OPENGL™ 
format) appUes an effect that is in the OPENGLXM format toagraphical image that also xsm 

the OPENGL™ format. Details of preferred and other embodiments are discussed below. 
Figure 1 Ulustrates the system architecture for an exemplary computer system 100. 
30 suchasanIntegraphmodelnumberTDZ2000computersystem(availablefromIntegraph 
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Corporado»ofHu.«vmc.Alabama),o.«Mcba..disclosedn«,hod.n<iappara.u.fo, 
app,yi„Beffec«u>grapMcalda«canb=impleMen»d.Tl«exemplanreompu«rsysmof 

U„,Mo„of U.mve„*on. « tedescnpto Wow may refer »>«rms—y 
„sedi„d«ribingpa,Ucu,arcompu«rsys.«»a,««deseribedcon«p..applye,^y»c.to 

computer sys«.s,inc.udia6s,s»«ha™6a,.hi.ec«ues«a,cdis»imOa,,o*^ 

'ihe computer 100 taclude. a centra, proce^tag <mi (CPU) !05 ba«ng a co.venUo,«l 
mioroproce^r, random access memory (RAM) 110 tor mporary storage of irfonnauon. 
.„<,^„,aymemor,(ROM)115forpermanentstorageof.eadonlyWon«atto„. A 

memorycomroller 100 isprovided for controUing system RAM 110. Ab«scon.oUer 125 ts 
provided for«n.«.mngabus.30.audauin.e,ruptco„t,oUer 135 is provldedforrecemng 

and pnxessiog various inlem.pt signals from tbe other system components. 

Mass storage may be p«.vided by Imown non-volatile storage media, such as a 
«e«.«.adigital versatile dislt(no.shown),aCD-ROM147,orai>ard disk 152, Dam 

and.oftwa,emaybe«tcbanged™tbd.ecompu.ersystemlOOviaremovablemedia.^cbas 

U,e dislrette 142 and the CD-ROM 147. Tbe disltette 142 is insertable into a diskette dnve 
,41 wbiebutili^s a diskette drive controller 140 to interface with tbe bus 130. SimUarly. 
.be CD-ROM 147 is inse,UbleiB.oaCD-ROMdHvel46,wbicbuUli^aCD-ROMdhve 
conn.llerl45tointerfacewi,b,b«busmFmaUy.tbeb^disk 152 ispar.otar.xed disk 

drive 151. which utilises a hard dHve ,»n.roBer 150 to interface with U« bus 130. 

User input to tbe computer 100 may be provided by a number of devices. For 
examp,e.akeyboa,dl56andamousel57mayt«co„nected.otbebus330byake,board 
and mouse controller 155. An audio tran^ucer 196. which may aaasbodtamicrophone and 
aspealcer,isconnectedtothebusl30byaudioco.trotel97.1.sb„nldbeobvio„s«,U.ose 
„asonablyskilled in the artdtat other input devices, such asapen and/or tablet anda 
microphone forvoice input may connected to computer 100throughb„sl30 and an 
appropnate controller. A di.«. memory access pMA) controller 160 is provided for 
perfonning direa memory access to system RAM 1 10. A visual display maybe generated by 
, avideocon.rollerI65.whicbc„ntrolsagraphicsacceleratorl67andadisplaydevicel70. In 
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video cari is configured forme ™4««OPENOL™appU«ion program m-ertaceC API ) 

for rendering U,ree dimensional nv") Images on the display device 170. 

A network adapKr 190 also may be included U> enable the computer system 100 »> be 
interconnected .oanetv,or.l95viaanetwo*bus 191. Thenet«.r.l95.whiol.maybea 

local ateanetwoH^lUANLawideareanetwor. (WAN), or .heln.eme,.mayu,ilizegene,.l 
pnrpose conm.onica.ion lines that interconnect a plurality of network devices. 

The computer system 100 pteferaUy is controUed and coonlimued by opemung 
system software, such as the WINDOWS NT« operating system (available from Microsoft 
Corp . of Redmond, Washington). Among omer computer sy,«em control functions, the 
operating system controls aUocaUon of system .sources and perfonns taslrs s«h as process 
scheduling, memo,, management, networking, and 1/0 services. As suggested above, 

oper^ing system preferably inchides an OPENOL- applicaUon program interface for 

rendedng non-trivial 3D graphical indicia on the display device 170. 

Hgure 2 shows a process of applying special effects to a graphical image m 

accordance wi.hapreferredemhodh,e..oftheinven«on.Theprocess begins atstep 200,0 

which.se, of effects is defined in accord with the OPENGL-fomat, and then sto^lmthe 
.on.voIamememo,yl52.Tt«seeffec.smayi»cI.de»ni,»eeffectsc«atedbyap,ogrammer, 
„rcommonlyknowneff=C3.SomecommonIylmowneB««i.cludegeometry 
uausformaaonsthatchangetheshapesof images withomcha«gi.g..«image»Io.,(e.,., 

-BUMF' XROr, "DEFORM", ami ••ROTATK), "BALLOON", and "SHINES. 

.i..H.'TnNrENTRIC BLINDS", "DISPLACEMENT'. 
Additional known effects may include CONCENlRlLouii" 

•MJAR BUNDS", -TOKYO BUNDS" and "VENEUAN BUNDS." 

h, p,efe™=d embodiments, effects may be edi«d and/o, combined with od«r effects .0 
produce yet additional effects. An effect preferably is defined by firs, developing a proB,.«.e 

of ti,e effect Such pt^totype p,eferably includes a program writie. in any known 
programming language (..... the C« programming language) utili^g the OPENGL™ API 

and WINDOWS NI™ API. In prefer^d embodiments, effects aK designed «, mampnlate 
, U,e3Dgeome«yofgraphicalimagesandmeirapphedtex,u,esinOPENGL~,oobtaina 
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is obtained from memory. The image may ^^^^^ 
i^ema,beavideotaagefr„.a.,vefe^(.... - 8 ^„^„„^,, 

5 the image into texture memory: 
. glTexEnvi; 

glTexParameteri; 
glEnable; and 
. glTexImage2D. 

^ A .^r, geometry and the texture is applied to it to produce 

ThP imafie then is defined m a 3D geometry «uiu i 

r,t.n208) Moreparticularly,ihegeometryofthemtagexs 
an affected output image (step 208). Morep ^ ,,,elerator 167 to 

.anipulatedbytheapplicaUonofthetex^^^^^^ 

producetheaffectedoutputimagemSD. . ^,„etothe3D 

,5 alignmentrelativetotheviewvolum^andthemann.^^^^^^^ 

— thecontentof^e.^^^ 
applyingtheeffecttotheconvened graphical nna^ J ^^^^^^^^ ^,,,,„3 that 
accelerator 167 and not bythe central processmgumtm-nte OPE 



may be utilized for step 208 include: 
30 • glBegin; 
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glTexCoordSd; 
glVerlex2dor glVertex3d; 

glEnd; 

glEnable; and 
glDisable. 



•,,0 if effects to be applied » m<i<mi taag« »»'' 
>«>^'^'^'-'"^^7''" ruep— o,*e^e»..affec.e*3D 

„.,p„fi.,,agesre.aSv.»o.ea.o*-U, 

'"'^•^'''°^'°°^::;C^*el»,e..sp>avedv>aafta.ne.^ereap™e 
to *e process moves to step 212 m wte ^ 
ope^™. M0.pa«lcu.a.l,,.l«o«p. ..a^^^^^^^^^ 

o„„se,«..ly..Hsplai^»'^-'^';;»'^^„,„,^,„ec,i^^ 

preferable, for e«mple.top,ev^.te*P^-"°°°^^^ p^^^ 

l.o«r»n.s,.owever.suc.as,hose,Wdo»o<^^^^^^^^^^^ 

panicolaily. the witidow attributes may D oPENCL™ API is not 

L^edisplaydeviceim Inotheretnbo^ents.^W^^^^^ 

„tffl.ed.aWd*.»i..aowMa,«o.be.»cessa,y.Ti.eOPENG 



20 for step 212 include: 

glFlush; 

glReadBuf fer; and 
glReadPixels. 



25 



30 



• -ffrrtQ are normaHzed lo be applied to a 

convertearap^ca. image asara,^,^.^- ^^^__^_,„,^,,„^^^ 
SpccificaUy. rather than spectytng an effectwitb ' For 

,..esorpi.e,s,.*e.ffectm^^^ea.^^^^^^^ 

e«a»ple.forawellla,o«n SPHEREB ^^.j, extendinj radially from 

bedeteoninedandtheeffeamayprocesstwentypercento 
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„.ce„.eHoca.o..Acco*,,,prer««.— — -'^^'^'^^^ 

mthlhe graphical image. .™„,irinEisieiiiiicanl"»»™K'''»™°'' 
EHec.salsomaybeappliedlolarge.maiesrequmDgas.gnm 

intotwoormoreseparateimagesthateacharesizea that when the 

t»«» inn Once tiled, the effects may be applied to each tiie so uid 
the computer system 100. Once uieo, 

w.^ thP effect is applied to the enure image m a tmitary manner 
image is reassembled, the effect IS app . ^^^^^on of the overall image (U.. 

portionoftheeffectthat would be apphedtoapanicula^secuon^^ 
.iU.inatUe)isappliedtoanindividualtile.Forexampe.fas^^^^^^ 

. «t!w<» hv utiUzine convenuonal anti-aliasing 
each of the tiles preferably are imperceptible by uUUzing 

, ntiUzed to reduce the resolution of a high resolution 

Tiling techniques also may be utiUzed to reauce x^.h^tend the 

*en reassembled for display. ^ series of frames in a motion picture. For 

As noted above, effects may be appUed to a senes ot rram 
Ta'^Al^-effectmayrotateathree-dimensionalgrapMcalimagematiir.^ 

rT,p.eferredembodiments.astartingpositionoftheg.^^^^ 
,5 dimensional space. Inpreferrede ^p^ee) may be pre-set 

30 !pplyU.e«e«».l.ein— f-esi....moUo„p.«««. Assummg^egraP^ 
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i„geisacub.JorcxM,p.c,prrfenede«bodtaen»ofU«tavenUon ma,de«*e 

applv effects >o a graphical image in accordance wi* a prefened enrbcdiMent of Are 
:llToJe:d,.ei..rface3C»ioc,o<>esan,npu.Ou,«page30».rse..S 

parameKTB. a viewing area 304 showiog O-e effect, input image, and ou,m 
:^Cp..«ct..r.,,t>»Mpn./0„.utpage30aino,ndesap,nra..,of.i.^ 
e„Ig™edb,a,«eredi.inganinpn.g.apbica,image.Eac.of,ho.ne,ds.sd.scs«d 

'■'"A^erae.aJO.indicatestheMffer front wMchthe input graphical imageis^be 
^i«d.Eacho«pntin..gea:son.a,heco„.igured«,hei„putforapp.ca«o„of^^^^ 

e^ts Ti>eh»fferfield306includesaradiobu«o„308 tha. acuvate. the field 306. In 
prefen.ae,nbodln,ents.a,ebu.ferBe.d306 ha.adefaul.buf,er*atopera.e..rkeas,ac>. 

A.ilefield3.0indica,estheiilefto»«Mch.oi,npor.thegraphica^^t«ge. Ina 
„an„„si.ni.a,,o,heb...fer,ield306,.heme.ield3.0al»inoluaeaa«^^^^^^^^^ 

^.atesthefieldJlO. Amen.«eMa,bewr,«endi«cU,in.oUu«f,eld310 a u^..y 
Of„therfflesmaybebr„«edviaabro«seb.,.on313for^=c.ion.n.o.htsf,eld3 0 

L.,p,Ifie.d314indic«e,»be,..heon.p«i,na^i.<obed.pU,eda„d/„r»^^ 

Mpa,.icular.theoutputin.agema,bedUpU,edo..he.ceen,orsaved.oeitherof.he 

defaultbutferorabufterselectedbytheuser. 

The,nterface300al.oinch,desap,evie«area315h.vi..g.l.ree™dom. 

Speciftcall,,mepreviewarea3.5includesaninp«.windov,3.6,ordi^la«U.e«^ 
g^hicalilase,apa,-ecerwi„dow3,8.oprevie«andedi,«.ou,pu.i.age(and^^^ 
pH r to saving in non-volatile memory, and an output window 3.0 ,0 display dte ot^ut 
Lagetbatis obe saved in non-volaUle memory 1«. T^int«face300 .somolnde^ a^ 
«.,„aybeutiU«d.oedi..eeffe«ind,eparamete,»indow3 I. Ue»o.ba,32a 

0 o^tesinaccordancewithconvenUonalprocesses. m parameter window 3,8 also 
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J„na»giMe«.»,-asaco„pu.er,..aHe»e.M.|.^a.^^^^^ 

ROM or fixed m, or «.nsmU.b,e ro a compu»r sysrem. v.a a mode, or oto m^rface 
r« Uasa— «o„sadap.rconoec.dU,a.«wo,.ov.r..e*u,.. Me*™ 

:X:u.era»,«e™edi™...,op.caa„ra„a.o,— ca.o.l.«es,ora^^^ 

^ ^ of comparer i.,r„o«o. emboOies a>, or pan 0. — 
XloLy deseriW .^.eta respect .0 ..e sysrem. ^se s««ed in Ore ar, s«d 
Ualr^ar^cncornpu^r— ca„.wri.eni"„o...erorpro„ 
™for»»<«<hManycomp»»rarohi.eau^oroperaUngsy«s.Furrhe,,,»,es»d> 

":rla,.s,orea.nany.«.nor,de.ce,«.a.sen,— ..^^^^^^^^ 

r..emoryLees.a,.drna,beUa,«.i«edo.nga,.ycon™«nicaUo„..ech„ooVS„*^ 

r^ea,.ilea.,nicrowave.oro*erUa.^>ssion.ecMo.„g>e..U.expec,ed.a..cM 

z-p^ara-p----— 

, prtn,edorelec.rOBiodoc„.nenU.io.(e.«..»l^-™PP^»'"-'-'»'°^'^^ 
Lporer sys^n. .... o,>sys«,ROMor«.ed«. or— tro^^^ 

eJ„*b*,ta^o«rU,e.».wo..(....,*e,n»,e.orW.r,aW.deWe. 

K.«d^,.o,ed*a.aW,oughp.efe,rede.nbodimen«o,me,nven„o»have.een 

„as„s.g,heOPENOL™for»aU..co„».np.a,ed«o.herd,.« — 

, two — grapMca,ro,,oa..a,.«.m^u,app,ye«»«^^^ 

exar,ple,agraphics accelerator configured for use wi-hrte wen krrownDKECnD 

g,apLd^p.ayAP.(avai.a«c,ron,Micro.ftCorp.„uay,>eused,or^purpos.^ 
AcLing.y,disc„ssionoftheOPENOL~for,natisnotin.e„d^ 

Lough variousexenrplary embodiment ot the— havebeendisclosed.U 



invention, 

30 
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true scope of the 



i„,e„.io„.Tl^andoU,er„bviov.s™Mcaao.s.r.i,,Kaded«>tecov™dbyte 
appended claims. 
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I claim: 
I. 



, Aco.p«rprog™.pro«for„..naco»p-«.sys.«f«rappl«e«^» 
^«da.onacon,pu.rsys.e..,heco«pu«r»^.mh.via,a6raphiaproce«ord>a.« 

5 „n^,hccon,p„cerprog™prod«co.p«.g.con>pu»r„sab,e.ed,»M™g 

L J-erreaaa^le progra. cCe .e.o„. co™p...^a«ep™,ra.co^»c^2^. 
™„gr,.cod.fo,def,ninga„e«ec,i.*ep«.e.ec.Mgraphicsproces™gfoma. 

program code for converUng a grapUcal image inu. U,e preadecBd graphics 

, '^:::r:„r— g.eg,ap.c.p™e.o.»app..ee«e«»U.^p.^ 
imageIpl«a.o».p».^pMca.image,.heou,p„.rapWca,imagebei„gU,e,«u..of 

applicaiioii of the effect to Ihe graphical image. 

™,A«^ „ defined t)y claim 1 wherein the graphics processor 

2. The computer program product as aeimciiDyi.i.u 

15 is a graphics accelerator card. 

J . j.(in»Hli» claim 1 wherein the preselected graphics 

3. The computer program produa as defined by clami 

processing format is OPBNOL™. 
^ 4. T.ecompu,e,programpro.uctasdef..edhycl.imlwhereh,U,ecomputersystem 

includes a central processing unit. 

nroduct as defined by claim 1 wherein the program code for 
5. The computer program proauci as aeuucu 

oontro,lingco„.rt^^^^^^^^^^^^__^^^^^^_^_^^„^^^,,,,^. 



25 



6. H^ecomputerprogramproductasdefinedbyclaimlwherein^egraphicalimagehas 

a size, the program code for controUing comprising: 

program code for applying the effect to the graphical image as a rauo of the 

30 size of the graphical image. 
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«r«H„rt 9. defined by claim 1 wherein the computer system 
7 The computer program product as deimeaoywau 

includes memory, the computer program product further comprising: 

program code for storing the output graphical image in memory. 

, Thecomputerprogramproductasdefmedbyclaim 1 wherein the graphical image is a 
frame. 

, T>,=con>pu»rprogra.pn>d«asdef,„edbyc.ai™.«h=«in*e8-P««P-»' 
tel.desKsl<lem«.O.temen.onr,U.eprogramcodeforconvertn6Compm.Bg: ■ 

p„g™.c«aef<.rs»HngU.co„ve«e.g«pbical.«agei.-»».a=nt»«»re 

memory. 



15 



20 



,0. ,1„ccmp«erpro^produc.asdcf„cdtyc,ai..»h«eM^««-.<^^'»«^- 
tercndcraii of aview of alexeoiKl 3D objea 

„. T^c„™p«erproramproductas«ned*ydaim.w.er=in*eprog™,codefor 

defmiag comprises: 

program code for drftetog an taWal effect and a final effect. 

U. mcomputerprogramproductasdefmedbycUimUv-hereintheprogramcodefor 
.„n„,«„gcomp^^^^^^^^^^^^^^^^^^^^^^,^,,^„ 
render a pluraHty of output graphical images. 

„r.m nrnduct as defined by claim 1 wherein the graphical image 
25 13. The computer program product as oenncuujr 

comprises fields in a video signal. 

r^Hnrt a* defined by claim 1 wherein the graphical image is i 
14. The computer program product as detmeo oy cidi 

plurality of frames in a motion picture. 

30 
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15 Mapparatusforapplyingeffectstograplucaldauonacompu^^ 
^systen^havingagraphicsprocessorthatispreconfiguredtop^^^^ 

in accordance v^thapreselectedgraphicsprocessingfonnat.^ 

.eansfordefminganeffectinthepreselectedgraphicsprocessingformat; 

n^eansforconverUngagrapMcali^ageintothepreselectedgrapMcspro^^^^^ 

'^""^controUerforcontrolUng^e graphics processorto apply thee^ 
i^agetoproduce an output graphicalin^age, the output grapMcalimagebeingther^^^^ 

the appUcation of the effect to the graphical image. 

defined by claim 1 wherein the graphics processor is a graphics 



16. The apparatus as 
accelerator card. 

17. The apparatus as 
15 format is OPENGL™. 

18. The apparatus as 
processing unit. 



defined by claim 1 wherein the preselected graphics processing 



defined by claim 1 v,herein the computer system includes a central 



20 19 The apparatus as defined by claim 1 wherein the controUer comprises: 
rneans for normaUzing the effect with respect to the graphical image. 

defined by claim 1 wherein the graphical image has a size, the 



25 



20. The apparatus as 
controller comprising: 



graphical image. 

n. ■n.appa^tus.saef.neabyclaim 1 wherein aecomp-tersvs»mtacl»<ieSMe™«o-, 

the apparatus further comprising: 
30 means for storing the output graphical image in memory. 
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22. The apparatus as defined by Claim 1 wherein the graphical image is a frame. 

23. Theapparatusasdefmedbyclaimlwheteinthegraphicsprocessorincludes.resident 

texture memory, the means for converting comprising: 
5 means for storing the converted graphical image in the resident textme 

memory. 

24. n.e apparatus as defined by claim 1 wherein the effect is defined as the rendering of a 
view of a textured 3D object 

25. The apparatus as defined by claim 1 wherein the means for defining comprises: 

means for defining an initial effect and a final effect. 

26 Theapparatusasdefinedbyclaimllwheieintheconvertercomprises: 
1 5 means for interpolating between the initial effect and the final effect to render 

a plurality of output graphical images. 



10 



27. The apparatus as 



defined by claim 1 wherein the graphical image comprises fields, 
defined by claim 1 wherein the graphical image is a plurality of 



20 28. The apparatus as 

frames in a motion picture. 

29 A method of applying effects to gmphical data on a computer system, the computer 
system having a graphics processor that is prcconfigured to process graphical data m 
25 accordancewithapreselectedgraphicsprocessingformat.themethodcomprisingthesteps 

of: 

A. defining an effect in the preselected graphics processing format; 
B converting a graphical image into the preselected graphics processing format; 
C. controlling the graphics processor to apply the effect to the graphical image to 
30 produce an output graphical image, the output graphical image being the result of the 
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application of the effect to the graphical image. 

30. The method as defined by claim 1 wherein the graphics processor is a graphics 

accelerator card. 

3 1 . The method as defined by claim 1 wherein the preselected graphics processing format 
is OPENGL™. 

32. The method as defined by claim 1 wherein the computer system includes a central 
10 processing unit. 

33. nie method as defined by claim 1 wherein step C comprises the step of: 
C 1 . normalizing the effect with respect to the graphical image. 

15 34. The method as defined by claim 1 wherein the graphical image has a size, step C 

comprising the step of: 

C2. applying the effect to the graphical image as a ratio of the si«. of the graphical 

image. 

20 35. Themethodasdefinedbyclaimlwhereinthecompu.ersystemincludesmemory.the 

method further comprising the step of: 

D. storing the output graphical image in memory. 



36. The 



method as defined by claim 1 wherein the graphical image is a frame. 



25 



37. m method as defined by claim 1 wherein the graphics processor includes resident 
texture memory, step B comprising the step of: 

Bl . storing the converted graphical image in the resident texture memory. 



30 38. The 



method as defined by claim 1 wherein the effect is defined as the rendering of a 
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view of a textured'SD object. 

39. The method as defined by claim 1 wherein step A comprises the step of: 
Al . defining an initial effect and a final effect. 

5 

40. The method as defined by claim 1 1 wherein step C comprises the step of: 

C3. interpolating between the initial effect and the fmal effect to render a plurality 
of output graphical images. 

10 41. The method as defined by claim 1 wherein the graphical image comprises fields. 

42. The method as defined by claim 1 wherein the graphical image is a plurality of frames 
in a motion picture. 
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